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(54) Title: TURBINE PACK AND METHOD FOR ADAPTING A TURBINE PACK 
(57) Abstract 

A device and method for adapting a turbine package, compris- 
ing a turbine and a frame (R), where the turbine comprises an inlet 
bell mouth (I, 4, 8) and/or an exhaust bell mouth, and where there 
is a difference in length between two or more dissimilar models of 
turbines, so that the anchorage points (12, 13) of the bell mouth 
door (2, 5) or the plenum wall for the turbines do not correspond. 
The adaptation may, for example, be carried out either by extending 
the inlet bell mouth (8) of the shorter turbine, so that the anchorage 
points (12, 13) of the bell mouth doors (5, 10) of the two turbines 
correspond and by producing the frame so that the bell mouth door 
(10) is positioned in accordance with the corresponding anchorage 
points (12, 13), or by providing the bell mourn door with a conical 
section (24) having a length corresponding to the length difference 
between the turbines. 
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TURBINE PACK AND METHOD FOR 
ADAPTING A TURBINE PACK 

The Invention relates to a turbine package, and to a method 
5 for adapting a turbine package, according to the preamble to 
claims 1 and 8. 

A widely used gas turbine, having the designation LM 2500, 
from General Electric, is produced in two models, the 
10 standard version LM 2500 PE (PE) and a new, upgraded model 
having the designation LM 2500 Plus (Plus). 

The Plus version is upgraded from an output of 22 MW for the 
PE version to 29 MW. The main change made during the 

1 * upgrading consists in introducing a zero step in the compres- 
sor, so that the flow volume through the turbine is increased 
by 23*. The new step increases the length of the turbine by 
13,38" (34 cm). This increase in length results in making 
the PE and the Plus turbine non- interchangeable , in particu- 

20 lar because the bell mouth door of the PE turbine package 
would collide with the support bracket anchorage points of 
the Plus turbine if a Plus turbine were placed in a PE 
turbine package. It is not possible to change the anchorage 
points of the turbine, since these are carefully determined 

25 with respect to the natural frequency of the turbine, thermal 
influences, the distribution of forces and the flow charac- 
teristics at the inlet. 

Accordingly, in case of a future upgrading by means of a 
50 change from a PE turbine to a Plus turbine, this increased 
length will involve substantial reconstruction of the turbine 
package (which comprises turbine, frame and supporting means 
for the turbine). The reconstruction will be costly and 
will entail a lengthy standstill before the new turbine can 
55 be put into service. Moving the Inlet bell mouth door is 
particularly problematic. The mountings for the turbine on 
the frame cannot be used either, and it is therefore, in 
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general, just as simple to exchange the whole frame, a 
process which obviously is very expensive. Moreover, this 
will make it impossible to change back to a PE turbine later, 
for example as a reserve turbine when the Plus turbine is 
undergoing repairs , etc* 

The object of the present invention is to solve this problem 
in a manner which makes it possible to use the same frame 
for both the PE turbine and the Plus turbine. This is 
achieved by the features apparent from the characterizing 
clause of the subsequently disclosed claims 1 and 8. 

In addition, possibilities have been explored for using at 
least some of the same anchorage points on the frame for 
support brackets and stays for the two turbine types. This is 
made possible in that the brackets and stays are inter- 
changeable with brackets and stays adapted to each turbine 
type. 

The invention will now be further explained with reference to 
the enclosed drawings wherein 

Fig. 1 shows, on top, a section of one end of the PE turbine 
and, at the bottom, one end of a Plus turbine, both having 
regular standard inlet bell mouths; 

Fig. 2 shows, on top, the same end of the PE turbine having 
a regular inlet bell mouth, like in Fig. 1, and, at the 
bottom, the same end of the PE turbine having a modified 
bell mouth: 

Figs. 3 and 4 show a Plus turbine, seen from the side and 
from the end, respectively; 

Figs. 5 and 6 show a modified PE turbine seen from the side 
and from the end, respectively; 
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Figs. 7 and 8 show another modified PE turbine seen from the 
side and from the end, respectively; 

Figs. 9 and 10 show a PE turbine seen from the side and the 
end, respectively, the bell mouth door having been modified 
whereas the turbine itself is standard. 

In the upper part of Figure 1, there is depicted one end of a 
PE turbine A having an inlet bell mouth 1. A bell mouth door 
2, extending substantially perpendicularly out from the inlet 
bell mouth 1, is connected to the bell mouth 1 at an 
anchorage point 11. One may also glimpse an anchorage point 3 
for securing a support running from the bell mouth to the 
turbine frame R (see Figure 5). 

In the lower part of Figure l f one end of a Plus turbine B 
having an inlet bell mouth 4 is depicted. Here, as well, a 
bell mouth door 5 is connected to the bell mouth 4 at an 
anchorage point 12, and there is an anchorage point 6 for 
connection with a support 7 for the turbine connected to the 
bell mouth. Here it is seen that the increased length Lt of 
the Plus turbine B entails that the position of the bell 
mouth door 5 having the anchorage point 12 for the Plus 
turbine B is extensively displaced in relation to the 
position of the bell mouth door 2, having anchorage point 11 
for the PE turbine A, and that the bell mouth door 2 would 
come into conflict with the anchorage point 6 for the support 
7. Mounting the Plus turbine B on the frame R of the PE 
turbine A is thus impossible without extensive modification 
of the frame R since the placement of said anchorage point 
for the bell mouth door will not correspond with the new 
turbine. 

In figure 2, the upper part is identical to the upper part of 
Figure 1 and shows one end of the PE turbine A, including an 
inlet bell mouth 1, a bell mouth door 2 having an anchorage 
point 11, and an anchorage point 3. The lower part shows, 
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however, a modified bell mouth for a PE turbine A, where the 
bell mouth 1 is extended with a distance piece 9 so that the 
bell mouth door 10 having an anchorage point 13 will be 
located at the same place as the bell mouth door 5 for the 
Plus turbine B. Thus, the new Plus turbine B may be mounted 
directly on the same frame as the PE turbine A without the 
bell mouth door and its position needing to be modified, this 
frame R having already been prepared to receive a Plus 
turbine B. 

In Figure 3 the Plus turbine B is shown in its entirety, 
viewed from the side. A support bracket 14 with pertaining 
stay 7 Is also shown here- In Figure 4 two support brackets 
14 and 15 are shown with pertaining stays 7 and 16. The 
support brackets are secured to the frame R in anchorage 
points 17 and 18. The frame and the turbine are enclosed in 
a housing, a wall of which is formed by the bell mouth door 
2. 

In Figures 5 and 6 the modified PE turbine A from Figure 2 is 
shown schematically in its entirety, viewed, respectively, 
from the side and from the end. Thus, it is here seen that 
the extension of the bell mouth 1 by means of the distance 
piece 9 entails that turbine A becomes as long as turbine B 
in Figure 3. A support bracket 19 and two stays 20 and 21, 
devised to secure turbine A to the frame R, are also shown. 
Here It is seen that the support bracket 19 is secured in 
the same anchorage point 17 on the frame R as the bracket 14 
in Figs. 3 and 4, whereas the stay 21 is fastened to an 
anchorage point 22. 

In Figures 7 and 8 a somewhat different version of a modified 
PE turbine A is shown. Instead of adding the distance piece 
9, the bell mouth 1 is here exchanged with a completely novel 
and longer bell mouth 23. The bell mouth 23 exceeds the 
standard bell mouth length of the PE turbine A by a length 
Lt. 
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In Figures 9 and 10 there is shown another way of adapting a 
turbine package so that it may comprise PE turbine A and Plus 
turbine B, respectively. Instead of extending the bell mouth 

5 l of the PE turbine A, an adaptation has here been carried 
out of the bell mouth door 2 so that it has been provided 
with a conical section 24, extending from the plane of the 
bell mouth door to a plane that cuts through the anchorage 
points 11 for the bell mouth door on the bell mouth 1- When 

id the Plus turbine B is to be mounted on the frame R the 
conical section 24 is removed and replaced by a standard 
bell mouth door. 

Although the preceding description is based on specific 
15 turbine types, it is obvious that the art described above may 
also be used for any other combination of turbine types. Nor 
is there any limitation with respect to the Invention in the 
number of steps the upgrading may contain. It will therefore 
be theoretically possible to use the described art also for 
20 upgrading procedures comprising 4 or 5 steps for exchanging 
the turbine with turbines of a longer type. Downgrading to 
turbines of a shorter type is also theoretically possible by 
means of the described art. 

25 Moreover, the invention is not limited to use in connection 
with longitudinal adaptation at the inlet end, but can also 
be used in an analogous manner by adaptation of the outlet 
end. For turbines using an inlet plenum and an outlet plenum 
instead of a housing having a bell mouth door, the longitudi- 

30 nal adaptation may be achieved in a manner exactly analogous 
to that described in the preceding pages. The plenum wall 
will then replace the bell mouth door. 

35 
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Patent Claims 
1. 

A turbine package, 
5 characterized in that it comprises 

a turbine A of a first type Ta having a total length La, 
said turbine A comprising an inlet bell mouth (1) and/or 
an exhaust bell mouth, provided with an anchorage point 
10 for a bell mouth door or a plenum wall, or 

- a turbine B of a second type Tb having a total length Lb, 
said turbine comprising an inlet bell mouth (4) and/or an 
exhaust bell mouth, provided with an anchorage point for a 

15 bell mouth door or a plenum wall, and 

- a frame (R), said frame (R) being provided with a bell 
mouth door (2) or a plenum wall, provided with an 
anchorage point for a turbine inlet bell mouth and/or an 

20 exhaust bell mouth, said frame (R) comprising anchorage 

points for support brackets and/or stays for mounting a 
turbine on the frame (R), 

- where the two turbine types Ta and Tb are different and 
25 the length La is shorter than the length Lb, and 

- where the inlet area and/or the exhaust area of the 
turbine package is extended by a length Lt corresponding 
to the difference between the length La and the length Lb, 

30 

so as to make possible thereby the mounting of either 
turbine A or turbine B on the frame (R) without requiring 
a change lengthwise in the position of the bell mouth door 
(2) or the plenum wall on the frame (R). 

55 

2. 

A device according to claim 1, 
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characterized in that the inlet bell mouth (1) 
and/or the exhaust bell mouth has been extended by a length 
Lt corresponding to the difference between the length La and 
the length Lb, so that the anchorage point on turbine A for 
5 the bell mouth door (2) or plenum wall of the frame (E) 
corresponds, in the longitudinal direction of the turbine, to 
the anchorage point on turbine B for the bell mouth door (2) 
or plenum wall of the frame (R ) . 

io 3. 

A device according to claim 1, 

characterized in that the bell mouth door (2) 
or plenum wall of the frame (R) has been provided, for the 
mounting of turbine A, with a substantially conical portion 

15 extending from the plane of the bell mouth door (2) or the 
plenum wall to the anchorage point for the bell mouth door or 
plenum wall on the inlet bell mouth (1) or exhaust bell 
mouth, said conical portion having a length Lt, and that the 
bell mouth door (2) or the plenum wall, for the mounting of 

20 turbine B, is generally plane, so that the mounting connec- 
tors of the bell mouth door or the plenum wall on the inlet 
bell mouth at all times correspond to the anchorage points on 
the inlet bell mouth or the exhaust bell mouth for the bell 
mouth door or plenum wall, 

4. 

A device according to claim 2, 

characterized in that the bell mouth (1) is 
extended by the introduction of a distance piece (9) having a 
Jo length Lt. 

5. 

A device according to claim 2, 

characterized in that the bell mouth (1) is 
y> exchanged with a new bell mouth which is longer than the bell 
mouth (1) by a distance Lt. 
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6. 

A device according to claims 1, 2, 3, 4 or 5, 
characterized in that it as an alternative to 
turbine A or B may comprise a turbine C, optionally a 
5 plurality of turbines, having a length Lc which lies between 
La and Lb or is shorter than La or longer than Lb, the inlet 
area and/or exhaust area being extended a length Lf corre- 
sponding to the difference in length between any of the 
lengths La, Lb and Lc. 

10 

7. 

A device according to any one of the preceding claims, 
characterized in that the support brackets 
and/or stays for mounting the turbine on the frame (R) are 

15 exchangeable and that the support brackets and/or stays 
adapted to mount turbine A may be secured to at least some of 
the anchorage points on the frame (R) for support brackets 
and/or stays adapted to mounting turbine B, and, optionally, 
that support brackets adapted to mount turbine C may be 

20 secured to at least some of the anchorage points on the frame 
(R) for support brackets and/or stays adapted for mounting 
turbine A and/ or turbine B. 

8. 

25 A method for adapting a turbine package, 

characterized by extending the inlet area of 
the turbine package, said turbine package comprising 

a turbine A of a first type Ta having a total length La, 
30 said turbine A comprising an inlet bell mouth (1) and/or 

an exhaust bell mouth, provided with an anchorage point 
for a bell mouth door or a plenum wall, or 

- a turbine B of a second type Tb having a total length Lb, 
35 said turbine comprising an inlet bell mouth (4) and/or an 

exhaust bell mouth, provided with an anchorage point for a 
bell mouth door or a plenum wall, and 
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- a frame (R), said frame (R) being provided with a bell 
mouth door (2) or a plenum wall, provided with an 
anchorage point for a turbine inlet bell mouth and/or an 
exhaust bell mouth, said frame (R) comprising anchorage 
points for support brackets and/or stays for mounting a 
turbine on the frame (R), 

- where the two turbine types Ta and Tb are different and 
the length La is shorter than the length Lb, and 

- where the inlet area and/or the exhaust area of the 
turbine package is extended by a length Lt corresponding 
to the difference between the length La and the length Lb, 

- so as. to make possible thereby the mounting of either 
turbine A or turbine B on the frame (R) without requiring 
a change lengthwise in the position of the bell mouth door 
(2) or the plenum wall on the frame (R). 

9. 

A method according to claim 8, 

characterized in that the inlet bell mouth 
(1) and/or the exhaust bell mouth is extended by a length Lt 
corresponding to the difference between the length La and the 
length Lb, so that the anchorage point on turbine A for the 
bell mouth door (2) or plenum wall of the frame (R) corre- 
sponds, in the longitudinal direction of the turbine, to the 
anchorage point on turbine B for the bell mouth door (2) or 
plenum wall of the frame (R). 

10. 

A method according to claim 8, 

characterized in that the bell mouth door (2) 
or plenum wall of the frame (R) is provided, for the mounting 
of turbine A, with a substantially conical portion extending 
from the plane of the bell mouth door (2) or the plenum wall 
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to the anchorage point for the bell mouth door or plenum wall 
on the inlet bell mouth (1) or exhaust bell mouth, said 
conical portion having a length Lt , and that the bell mouth 
door (2) or the plenum wall, for the mounting of turbine B, 
is generally devised as a plane part, so that the mounting 
connectors of the bell mouth door or the plenum wall on the 
inlet bell mouth at all times correspond to the anchorage 
points on the inlet bell mouth or the exhaust bell mouth for 
the bell mouth door or plenum wall. 

11. 

A method according to claim 9, 

characterized in that the bell mouth (1) is 
extended by the introduction of a distance piece (9) having a 
length Lt. 

12. 

A method according to claim 9, 

characterized in that the bell mouth (1) is 
exchanged with a new bell mouth which is longer than the bell 
mouth (1) by a distance Lt. 

13. 

A method according to claims 8, 9, 10, 11 or 12, 
characterized in that the turbine package as 
an alternative to turbine A or B may be provided with a 
turbine C, optionally a plurality of turbines , having a 
length Lc which lies between La and Lb or is shorter than La 
or longer than Lb, the inlet area and/or exhaust area being 
extended a length Lf corresponding to the difference in 
length between any of the lengths La, Lb and Lc. 
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